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ABSTRACT 



State apparatus, and an associated method, controls a packet 
data service in a radio communication system in which a 
mobile station is operable. Control architecture is repre- 
sented by operational states in which the mobile station is 
caused to be operated includes a control hold power save 
substate and a virtual traffic substate. Subsequent to a 
selected period of communication inactivity, the operational 
state of the mobile station in caused to be transitioned into 
a control hold power save substate in which a dedicated 
control channel remains allocated to the mobile station. If 
packet data is subsequently to be communicated by the 
mobile station, the channel is readily available to the mobile 
station to communicate the packet data thereon. When, 
conversely, subsequent to a period of communication 
inactivity, operation of the mobile station is caused to be 
transitioned into the virtual traffic channel substate, a com- 
munication channel is released from its allocation to the 
mobile station. 

19 Claims, 5 Drawing Sheets 
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STATE APPARATUS, AND ASSOCIATED result of such advancements. A cellular communication 
METHODS, FOR CONTROLLING PACKET system permits communications to be effectuated with a 
DATA COMMUNICATIONS IN A RADIO mobile station by way of a radio channel, thereby obviating 
COMMUNICATION SYSTEM the need for a wire line connection to form a communication 
r»n^ rpffrpmpp TO RFT ATFH 5 channel between a sending and a receiving station. Through 
cku^ KtNsKtwct JU ^kulaijiu u&e Qf & communication sys tem, communications 
ArrLlLAJ lUNb afe possible at locations at which the use of fixed or 
The present application claims the priority of provisional hard-wired connections would be inconvenient or 
patent application No. 60/079,439, filed on Mar. 26, 1998, impractical, such as in a motor vehicle. Cellular communi- 
the contents of which are incorporated herein by reference. io cation systems have been implemented using various com- 
The present invention relates generally to the allocation of munication schemes. A CDMA (code -division, multiple- 
resources in a communication system in which packet data access) cellular communication system is an exemplary 
is communicated between a sending station and a receiving communication system, implemented utilizing code- 
station. More particularly, the present invention relates to division techniques. 

apparatus, and an associated method, for allocating commu- is Some cellular communication systems provide for the 

nication channels for packet data communications with a transmission of packet data to and from a mobile station, 

mobile station in a multi-user, radio communication system, Information which is to be transmitted is formatted into 

such as a cellular communication system which provides for discrete packets of data, and the packets are transmitted 

packet data communications. upon a communication channel. In a CDMA (code-division, 

A QoS (quality of service) parameter is associated with a 20 multiple-access) communication scheme, for instance, a 

packet service -type, such as a packet-voice communications packet channel is assigned by allocation of a code, by which 

service or a packet-video communications service. The QoS to encode packets of data which are to be transmitted by a 

parameter defines allowable access-delay times for access to transmitting station and to decode the packets, once received 

communication channels to communicate packet data pur- at a receiving station. 

suant to the communications service thereon. State machine 25 A dedicated channel, allocated to a user to communicate 

apparatus is used to assign operational states pursuant to packet data thereon ensures ready access to the communi- 

which a data service is to be operated. The operational states cation channel to communicate packet data thereon. As such 

or substate, in which the data service is caused to be operated ready access t0 lne Ua ffi c channel necessitates allocation of 

is dependent upon the QoS parameter of the service. The me communication resources of the communication system, 

amount of system resources allocated to the data service 30 per haps to the exclusion of other users, providing such ready 

pursuant to the operational state in which a mobile station access to a particular user is relatively resource consump- 

used to effectuate the data service is operated is dependent tive. 

upon the QoS parameter. If the QoS parameter is of at least Some kc( da , a aayiajs m lim6 . XDsitiy< , t while others 
a selected value, the mobile station is operated in a state in are relatively time-insensitive. Packet-voice and packet- 
which a channel remains allocated to the mobile station for 35 yidw sctyi(x ^ aK ^6^^,. communication ser- 
packet data communications even subsequent to a period of yices Read acc6SS to the tfaffic channd which packe , 
communication inactivity by the mobile station. By continu- data is to be communicatcd is nccessary t0 ensure timely 
ing to allocate the channel to the mobile station little or no ddi of the tinje . scnsitivc information. TCP/IP 
access delay times occur when additional packet data is to be commU nications ( such as those utilized for web-browsing 
communicated. « commun ications, are, conversely, relatively time- 
In one implementation, an embodiment of the present insensitive. Internet system resources need not be allocated 
invention is utilized in a CDMA (code-division, multiple- in a manne r which dedicates a channel to effectuate such 
access) mobile communication system, such as that con- communications. Allocation of a channel on an as-needed 
structed pursuant to the IS-95 interim standard promulgated i s adequate to effectuate such communications, 
by the EIA/TIA. Packet data users are managed by way of 45 A mmmulStMioa tem s^ively provides for 
a network control architecture having multiple states. State fead access tQ mmmmicM ackel data b ensurin allo . 
transitions are dependent upon the QoS parameter of the cation of a dedicated channel for its commun i C ation, 
packet service-type of the communications to be effectuated depending upon the packet service-type would therefore be 
The value of the QoS parameter is determinative to which advantaeeous 

slate a state transition is made. And, the state in which the 50 .... 

mobile station, used to effectuate the data service, is oper- \ IS "\ hght ° f ^ ackgrou ? d loformaU ° n relat * d t0 

ated is determinative of the level of resources allocated to P acket data communications, and communication systems 

the mobile station and, correspondingly, the access delay P e ™ ttin S < he communication of packet data, that the sig- 

times within which a channel is made available for the m ^ ni improvements of the present invention have 

communication of packet data thereon. 55 evo ve • 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 

Advancements in digital telephony techniques have per- The present invention, accordingly, advantageously pro- 

mitted the development, implementation, and widespread vides apparatus, and an associated method, for allocating 

usage of multi-user, digital communication systems. Use of 60 communication channels for packet data communications 

digital techniques is advantageous, inter alia, as the com- with a mobile station in a multi-user, radio communication 

munication capacity of a digital communication system is system. 

typically greater than the capacity of a corresponding analog One or more packet service-types are provided by the 

system. Error correction of signals transmitted during opera- communication system. A QoS (quality of service) param- 

tion of such a system can also be improved. 65 eter is associated with each of the packet data service-types. 

A cellular communication system is exemplary of a The QoS parameter defines allowable access-delay times for 

communication system which has been made possible as a access to communication channels to communicate packet 
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data pursuant to the data service type thereon. System 
resources are allocated responsive to the QoS parameter of 
the service subscription. If the service subscription provides 
a QoS parameter calling for ready access to a communica- 
tion channel upon which to communicate the packet data, 
the communication channel is allocated to a mobile station, 
even during periods of communication inactivity. If, 
conversely, the QoS parameter of the service subscription 
does not call for ready access to the communication channel 
to communicate packet data thereon, during periods of 
communication inactivity, a communication channel is not 
caused to remain allocated to the mobile station. 

State machine apparatus define operational states in which 
a data service is caused to be operated. Responsive to 
communication activity of a mobile station used to effectu- 
ate the data service and the QoS parameter of the service 
subscription, the mobile station is caused to be translated 
into other operational states and appropriate levels of system 
resources are caused to be allocated thereto. 

An embodiment of the present invention forms a portion 
of a CDMA (code-division, multiple-access), cellular com- 
munication system, such as that constructed in compliance 
with the IS -95 interim standard, or a successor, promulgated 
by the EIA/TIA. Mobile stations operable in such a com- 
munication system are managed by way of a network control 
architecture having multiple numbers of states. State tran- 
sitions are dependent upon communication activity of the 
mobile stations as well as the QoS parameters of the packet 
data service-types pursuant to which communications are to 
be effectuated. 

In these and other aspects, therefore, apparatus, and an 
associated method, controls operational states of a data 
service in which, e.g., a mobile station is operable to 
effectuate the data service. The data service is operable in a 
communication system having network infrastructure 
between which the mobile station is selectively permitted to 
communicate packet data pursuant to at least one packet 
service -type by way of a communication channel. A QoS 
(quality of service) parameter is associated with each packet 
service -type. The QoS parameter defines a communication 
channel access-time delay-period within which access to the 
communication channel is to be provided to effectuate the 
packet data communications. The data service is selectively 
operable in an active state when packet data is to be 
communicated between the mobile station and the network 
infrastructure. A dedicated traffic channel is assigned to form 
the communication channel to communicate the packet data 
thereon when the mobile station is operated in the active 
state. Operation of the data service after a period of inac- 
tivity elapses during which a dedicated channel is main- 
tained is transitioned into a control hold state from the active 
state responsive to a first selected period of communication 
inactivity. Operation of the data service is transitioned into 
a virtual traffic substate from the control hold state when the 
QoS parameter associated with the packet data service-type 
is beyond a selected level and the dedicated traffic channel 
and control channel are released from assignation to form 
the communication channel. In a further embodiment, when 
the QoS parameter is within the selected level, the dedicated 
traffic channel remains assigned to form the communication 
channel. 

A more complete appreciation of the present invention 
and the scope thereof can be obtained from the accompa- 
nying drawings which are briefly summarized below, the 
following detailed description of the presently-preferred 
embodiments of the invention, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a functional block diagram of an exem- 
plary cellular communication system in which an embodi- 
ment of the present invention is operable. 
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FIG. 2 illustrates a state diagram of control architecture of 
which an embodiment of the present invention forms a 
portion. 

FIG. 3 illustrates a state diagram of a portion of the 
5 control architecture of an embodiment of the present inven- 
tion. 

FIG. 4 illustrates another state diagram which also forms 
a portion of the control architecture of an embodiment of the 
present invention. 
10 FIG. 5 illustrates a sequence diagram illustrating signal 
sequencing which occurs during operation of an embodi- 
ment of the present invention. 

FIG. 6 illustrates another sequence diagram also showing 
15 signal sequencing which occurs during operation of an 
embodiment of the present invention. 

FIG. 7 illustrates a method flow diagram listing the 
method steps of the method of operation of an embodiment 
of the present invention. 

20 DETAILED DESCRIPTION 

Referring first to FIG. 1, a portion of an exemplary, 
cellular communication system, shown generally at 10, 
permits two-way, wireless communication with a mobile 

25 station 14. While, for purposes of illustration, only a single 
mobile station 14 is illustrated in the Figure, in an actual 
cellular communication system, a plurality of mobile sta- 
tions are permitted to communicate concurrently to form a 
multi-user communication system. The communication sys- 

30 tem 10 is exemplary of a cellular communication system 
constructed pursuant to the specification proposed for the 
IS -95 3G interim standard; the communication system 10 is 
analogously representative of other radio communication 
systems capable of communicating packet data. 

35 The communication system 10 includes network 
infrastructure, of which a portion is illustrated in the Figure. 
The infrastructure includes a plurality of BSCs (base station 
controllers) of which the BSC 16 is representative. The BSC 
16 defines a cell 18 forming a coverage area in which down 

40 link communications 22 and reverse-link communications 
24 are permitted with the mobile station 14 by way of a radio 
air interface. 

The BSC 16 is coupled to a MSC (mobile switching 
center) 26, and the MSC 26 is, in turn, coupled to a BSC 
45 (base station controller) 28. The BSC 28 is coupled to a 
PSTN (public-switched telephonic network) 32, thereby to 
permit communication between the mobile station 14 and a 
communication station, such as the station 34 coupled to the 
PSTN 32. 

50 Packet data originated at, or to be terminated at, the 
mobile station 14 pursuant to a particular packet data 
service-type is transmitted upon a 25 dedicated communi- 
cation channel to permit the communication of packet data 
to and from the mobile station 14. System resources, e.g., the 

55 codes assigned in a CDMA system which define a dedicated 
channel, are limited. That is to say, the number of dedicated 
channels available to form radio links between mobile 
stations, such as the mobile station 14 and the network 
infrastructure is limited. Dedicated channels allocated for 

60 point-to-point, or other, communications with a large num- 
ber of mobile stations might be of a number which prevents 
additional communications to be effectuated with additional 
mobile stations upon other dedicated channels. Subsequent 
at least to a period of communication inactivity by a mobile 

65 station, a channel assigned for such communication is typi- 
cally reallocated to permit the effectuation of communica- 
tions with other mobile stations. 
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When a communication channel is released from its state 54 back to the control hold state 52 occurs when a 

allocation to a particular mobile station, there might be an determination is made that data has not been exchanged 

access-delay time subsequent to a request by the mobile from one and a selected time, here T active . 

station to communicate additional packet data over the radio a transition, indicated by the line 76 from the control hold 

air interface. Such an access-time delay might be inappro- 5 statc 52 to the suspended state 56 occurs when a determi- 

priate if the communication of the packet data is time- nation is made of the absence of exchange of data for at least 

sensitive. an additional, selected time period, here T hoid . When the 

If the communication channel were, however, to remain transition is made, the DSCH and DMCH are released. A 

allocated to a mobile station even subsequent to periods of transition, indicated by the line 78 from the suspended state 

communication inactivity, there would be no access delay 10 56 back to the control hold state occurs when the dedicated 

time necessitated to reallocate the channel to the mobile MAC channel and the dedicated signaling channel are 

station when packet data subsequently is to be communi- established. And, a transition, indicated by the line 82 from 

cated between the mobile station and the network infrastruc- the suspended state 56 to the dormant state 58 occurs when 

ture. A QoS (quality of service) parameter representative of a determination is made that user data is not exchanged for 

allowable access delay times in accessing a communication 15 more than another time period, here indicated by T sus/xruJ . A 

channel to effectuate the communication of packet data transition, indicated by the line 84 from the control hold 

could be used to determine the allocation of resources to the state 52 to the dormant state 58 occurs when a release 

mobile station in the communication system. The QoS message transmission is sent between the mobile station and 

parameter could form a portion of the subscription informa- the network infrastructure, but PPP communications are not 

tion associated with a packet data service-type stored at the 20 terminated. 

subscription register 29 of the HLR 28. Such a scheme a transition, indicated by the line 86 occurs from the 

would permit improved levels of channel allocations to dormant state 58 to the reconnect state 62 when determina- 

p articular mobile stations based upon the value of the QoS tion is made that packet data is to be communicated between 

parameter of the service subscription pursuant to which the the mobile station and the network infrastructure. And, a 

mobile station is operable. 25 transition, indicated by the line 88 from the dormant state 58 

FIG. 2 illustrates control architecture, shown generally at to the packet null state 46 occurs when the point-to-point 

44, which is represented by a state diagram. The control communications are terminated and a release message 

architecture 44 is representative of the MAC (medium indicative of such is transmitted. A transition, indicated by 

access control) layer proposed for the IS-95 3G specification the line 92, from the control hold state 52 to the packet null 

for providing packet data services for the communication of 30 state 46 also occurs when such a termination is made when 

packet data originated at, or terminated at, a mobile station, the mobile station is operated in the control hold stage rather 

such as the mobile station 14 shown in FIG. 1. The control than the dormant state. 

architecture 44 is implemented at the network infrastructure, The operational states of the state diagram representing 

e.g., at a base station, such as the BTS 16 (shown in FIG. 1). ^ the control architecture 44 are categorized in two groups, 

The state diagram forming the control architecture 44 depending upon the status of the packet service option, vis., 

includes a plurality of states, here including a packet null the states are either "connected" states or "disconnected" 

state 46, an initialization state 48, a control hold state 52, an states from a service option standpoint. The control hold 

active state 54, a suspended state 56, and a dormant state 58. states 52, the active state 54, and the suspended state 56 are 

Each of the states 46-58 define operational states in which 4Q all connected states. And, the remaining states, i.e., the 

a mobile station is operated with respect to packet services. packet null state 46, the initialization state 48, the dormant 

The particular state in which the mobile station is operated state 58, and the reconnect state 62 are all disconnected 

is determinative of the level of connection in the packet states. 

service. When operated in the various ones of the opera- By introducing a QoS parameter relating to allowable 

tional states, different portions of the protocol stack of the 4S access-time delay period within which access to a commu- 

control architecture are connected. For instance, a fully- nication channel must be provided to effectuate communi- 

connected mobile station is operated in the active state 54 cation pursuant to a particular packet data service-type, the 

whereat a PPP, a MAC layer, and physical layer connections control architecture 44 can be modified to provide service 

are formed between the mobile station and the network responsive to the QoS parameter. 

infrastructure. 50 fig. 3 illustrates a portion of the control architecture 44, 

The state diagram representing the control architecture 44 shown in FIG. 2. Namely, the control hold state 52, the 

further illustrates the state transitions between the various active state 54, and the suspended state 56 are again shown, 

states 46-62. For instance, a transition, indicated by the line And, the transitions indicated by the lines 72 and 74 from the 

64, is made between the packet null state 46 and the control hold state 52 to the active state 54 and from the 

initialization state 48 when packet service is requested. And, 55 active state 54 back to the control hold state 52 respectively 

a transition, indicated by the line 66 from the initialization also are again shown. FIG. 3 further illustrates a control hold 

state back to the packet null state occurs when packet service normal substate 94 and a virtual traffic substate 96. As 

is deactivated. And, a transition, indicated by the line 68, shown, the control hold normal substate 94 is a substate of 

occurs from the initialization state 48 to the control hold the control hold state 52, and the virtual traffic substate is a 

state 52 when a service option is connected. When a 60 substate of the suspended state 56. Here, a transition from 

transition is made, a dedicated signaling channel (DSCH) the control hold state 52, or, more particularly, from the 

and a dedicated MAC channel (DMCH) are established. substate 94, to the virtual traffic substate 96 occurs when the 

A transition, indicated by the line 72 from the control hold mobile station is operated in the control hold state, but there 

state 52 to the active state 54 occurs when a dedicated traffic is a period of communication inactivity corresponding to the 

channel is established upon which to communicate packet 65 time period T hoU . When the mobile station is operated in the 

data between the network infrastructure and the mobile control hold state, an extended assignment of dedicated 

station. A transition, indicated by the line 74 from the active channel resources is required. Such assignation increases the 
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probability that the channel assignment might block the 
allocation of a channel to another mobile station. In an 
embodiment of the present invention, if the bulk delay 
requirement of the QoS parameter are greater than a selected 
threshold, \ de!ay , then once a data buffer of a mobile station 
is emptied, a transition from the control hold state 52 to the 
virtual traffic substate occurs. If communication inactivity 
continues, a transition from the virtual traffic substate to the 
suspended state 56 (shown in FIG. 2) occurs, as indicated by 
the line 76. Such continued period of communication inac- 
tivity is timed, e.g., by a virtual traffic timer. 

FIG. 4 also illustrates a portion of the control architecture 
44 shown previously in FIG. 2. Namely, the control hold 
state 52 and the active state 54 are again shown. And, the 
transitions, indicated by the lines 72 and 74 are also again 
shown. Here, the control architecture is modified to include 
a control hold power save substate 102 in addition to the 
control hold normal substate 94. Operation of a mobile 
station is transitioned from the control hold normal substate 
94 to the control hold power save substate 102 for delay- 
sensitive communication applications. When the QoS 
parameter calls for ready access to a dedicated traffic chan- 
nel. To ensure such ready access to the communication 
channel, the air interface resource must be maintained. That 
is to say, allocation of the dedicated traffic channel to the 
mobile station must be maintained. So, a transition is not 
made to the virtual traffic substate 96 (shown in FIG. 3). 
Continuous transmission on the reverse -link, dedicated con- 
trol channel (DCCH) is not required so, when a transition, 
indicated by the line 104, from the control hold normal 
substate 94 to the control hold power save substate 102 
occurs, the reverse DCCH is turned-off . When packet data is 
to be communicated upon the dedicated traffic channel and 
the mobile station is operated in the control hold power save 
substate, a transition, indicated by the line 106, is made. The 
dedicated control channel is maintained in a mode where the 
mobile station transmits and receives discontinuously (i.e., 
the radio frequency transmitter is turned on and oflf). 
Because the dedicated control channel is maintained, sig- 
naling required to obtain a dedicated traffic channel is 
minimal. 

FIG. 5 illustrates a sequence diagram 112 representing the 
signaling procedures between the mobile station 14 (shown 
in FIG. 1) and the BTS 16 (also shown in FIG. 1) when the 
mobile station is operated in the virtual traffic substate 
(shown in FIG. 3) when a channel is to be accessed by the 
mobile station. First, and as indicated by the segment 114, 
the mobile station transmits a packet transaction request on 
the reverse control channel to the base station 16. The BTS 
16 responds, as indicated by the segment 116 with a channel 
assignment message on a forward control channel. An 
optional, supplemental request message is returned, indi- 
cated by the segment 118 on a reverse -link dedicated control 
channel to the BTS 16, and, responsive thereto, a supple- 
mental channel assignment is provided by the BTS 16 on the 
dedicated control channel to the mobile station 14. 

Thereafter, and as indicated by the segments 124 and 126, 
data blocks formed of packet data are transmitted by the 
mobile station 14 and, if appropriate, also on a supplemental 
channel, to the BTS 16. As the packet transaction request, 
indicated by the segment 114 goes through a random access 
procedure, the delay in allocation of a channel to the mobile 
station upon which to transmit the data might be increased, 
depending upon the system load at the time the packet 
transaction request is generated. 

FIG. 6 illustrates a sequence diagram 132 representing the 
signaling procedures of a mobile station when the mobile 
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station is operated in the control hold power save substate 
102 (shown in FIG. 4) when the mobile station is to access 
a dedicated channel. As noted above, when the mobile 
station is operated in the control hold power save substate, 
transmission on the re verse -link dedicated control channel is 
discontinuous. 

First, and as indicated by the segment 132, a pilot-on 
signal is transmitted to the BTS 16. Responsive thereto, the 
base station 16 returns a wake-up response on the dedicated 
control channel to the mobile station. Thereafter, the mobile 
station generates a transaction request, indicated by the 
segment 138 on the reverse -link dedicated control channel, 
and the BTS 16 responds with a channel assignment on the 
dedicated control channel indicated by the segment 142. 
Optionally, a supplemental channel request, indicated by the 
segment 144 and a supplemental channel assignment, indi- 
cated by the segment 146, responsive thereto is provided to 
the mobile station. 

Thereafter, and as indicated by the segment 148, a data 
block formed of packet data is generated by the mobile 
station on the fundamental channel assigned to the mobile 
station. And, if a supplemental channel assignment is given 
to the mobile station, additional data blocks are transmitted, 
indicated by the segment 152, on the supplementally- 
assigned channel. Because the transaction request, indicated 
by the segment 138, is transmitted upon a dedicated control 
channel without the need also first to transmit a packet 
transaction request pursuant to a random access procedure, 
delay access times are significantly reduced. 

FIG. 7 illustrates a method, shown generally at 162, of an 
embodiment of the present invention. The method controls 
a packet data service for a mobile station operating in a 
telecommunications system. 

First, and as indicated by the block 164, the mobile station 
is operated in an active state. Then, and as indicated by the 
block 166, the mobile station is switched to a control hold 
state. 

A determination is made, as indicated by the decision 
block 168, whether the packet data service has a quality of 
service requirement within a predetermined range. If so, the 
yes branch is taken to the block 172, and the mobile station 
is switched to a control hold power save substate. Otherwise, 
the no branch is taken from the decision block 168 to the 
block 174, and the mobile station is switched to a virtual 
traffic substate. 

A manner is thereby provided by which to ensure that a 
channel remains allocated to a mobile station to communi- 
cate packet data thereon even subsequent to a period of 
communication inactivity, if a QoS parameter associated 
with a packet data service -type is of a selected value. Greater 
assurances are thereby provided that time sensitive data shall 
be timely communicated. 

The previous descriptions are of preferred examples for 
implementing the invention and, the scope of the invention 
should not necessarily be limited by this description. The 
scope of the present invention is defined by the following 
claims. 

We claim: 

1. A method of controlling a packet data service for a 
mobile station operating in a telecommunications system, 
said method comprising the steps of: 

operating the packet data service in an active state; 
switching the packet data service to a control hold state; 
determining whether or not the packet data service has a 
quality of service requirement within a predetermined 
range; 
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and, in response to a positive determination, switching the to the suspended state subsequent to timing-out of said 

packet data service to a control hold power save virtual-traffic timer. 

substate; 10- The method of claim 8 wherein the suspended state 

else, if it is determined that said quality of service comprises a slotted suspended state, 

requirement is not less than a predetermined value. 5 U- The method of claim 7 wherein when the mobile 

. • ,. . . j , • , i . « station is in the active state, a reverse-lmk dedicated control 

swrtchmg the packet data service to a virtual traffic channe , .. ^ ' d (o fora ^ comraunicatioo 

substate. . * . . channel between the mobile station and the network infra- 

2. The method of claim 1, wherein step of switching the structure 

packet data service to a control hold power save substate n The mcthod of daim u whcrcin> whcn lhc mobi i c 

comprises discontinuously transmitting on a reverse dedi- 1° station ^ operatec j m the control-hold power save substate, 

cated control channel from the mobile station the system. me reverse-link dedicated control channel is operated in a 

3. The method of claim 1, wherein said quality of service discontinuous transmission mode. 

requirement comprises a threshold delay to returning said 13. The method of claim 7 wherein, when the mobile 

packet data service to said active state. station is operated in said control hold state, the dedicated 

4. The method of claim 3, wherein said step of determin- 15 control channel remains assigned to form the communica- 
ing comprises determining whether or not said threshold tion channel between the mobile station and the network 
delay is less than a predetermined value. infrastructure. 

5. The method of claim 1, wherein said step of switching 14. The method of claim 7 further comprising the opera- 
the packet data service to a control hold state comprises uonof timing an activity timer responsive to operation of the 
releasing a dedicated traffic channel. 20 mobile statioQ in the active mode > me activity timer reset- 

6. The method of claim 5 wherein said step of switching ^ duria g communication of packet data on the dedicated 
the mobile station to a virtual traffic substate comprises channel, the activity timer for timing a timing period 
releasing a dedicated control channel corresponding to the first selected period of communication 

7. In a method of communicating packet data in a com- ina ^ lvlt ^ TuT"* °! thc K moblle t station transitioning to 
. - 4 , . * i • r * - j i< said control hold state subsequent to timing-out of said 

munication system having network infrastructure and a 2i activitv timer 

mobile station between which packet data communications ™ elM of chim 7 wherein the comnlunicatiorj 

pursuant to at least one packet service-type are selectively , . r>T*\* a hi • *■ * ~. 

r . , . r .-1 1 ^ A system comprises a CDMA-cellular communication system, 

permitted by way 01 a communication channel, a (jois u • .u * i * e * ~ . , , ^ 

K e • \ a 1 ^ l wherein the network mfrastructure comprises a cellular base 

(quality ot service) parameter associated with each 01 the at t ^ , , ... <?• •♦•• 

} M 3 ' v . , _ „ , n . ™ station, and wherein said steps of transitioning are per- 

least one packet semce-type, the QoS parameter defining a 30 ^ ^.^ 

communication channel access-Ume delay-penod within u A me(hod for j , mobi , e sta(ion iQ a 

which access to the communication channel is to be pro- ,. ... .., 4 4 > e . n r n ? „ 

. , , 4 a ^ , 1 * j * • t * operational state, the mobile station forming a portion of a 
vided to effectuate the packet data communications an tem and selectively permitted to corn- 
improvement of a method for operating the mobile station, ^ ^ tQ a( ^ Qae packet 
said method compnsmg: type ^ netwQrk infrastructure of the communication 
operating the mobile station in an active state when packet sys tem, a QoS (quality of service) parameter associated with 
data is to be communicated between the mobile station e ach of the at least one packet service-type, the QoS 
and the network infrastructure, a dedicated traffic chan- parameter defining a communication channel access-time 
nel assigned to form the communication channel to ^ de i ay period witn in which access to the commuciation 
communicate the packet data thereon when the mobile channel is to be provided to effectuate the packet data 
station is operated in the active state; communications, said method comprising: 
transitioning operation of the mobile station from the transitioning operation of the mobile station into an active 
active state into a control hold state responsive to a first state when the packet data it to be communicated 
selected period of communication inactivity; 45 between the mobile station and the network 
a transitioning operation of the mobile station from said infrastructure, a dedicated traffic channel assigned to 
control hold state into a virtual traffic substate when the form the communication channel to communicate the 
QoS parameter associated with the packet data service- packet data thereon when the mobile station is operated 
type is beyond a selected level, the dedicated traffic in the active state; 

channel releasable out of assignation to form the com- 50 transitioning operation of the mobile station into a control 

munication channel subsequent to transition of opera- hold state from the active state responsive to a first 

tion of the mobile station into the virtual traffic sub- selected period of communication inactivity; and 

state; and transitioning operation of the mobile station into a virtual 

transitioning operation of the mobile station from the traffic substate from the control hold state when the 

control hold state into a control- hold power save sub- 55 QoS parameter associated with the packet data service - 

state when the QoS parameter associated with the type is beyond a selected level, the dedicated control 

mobile station is within the selected level. channel released from assignation to form the commu- 

8. The method of claim 7 further comprising the operation nication channel. 

of a suspended transitioning operation of the mobile station 17. The method of claim 16 comprising the additional 
from the virtual traffic substate into a suspended state 60 operation, alternate to said operation of transitioning opera- 
responsive to a second selected period of communication tion of the mobile station into the substate virtual traffic 
inactivity. substate, of transitioning operation of the mobile station to 

9. The method of claim 8 further comprising the a control-hold power-save substate within the control hold 
operation, responsive to transitioning of operation of the state when the QoS parameter associated with the packet 
mobile station into the virtual traffic state, of timing a timing 65 data service-type is within the selected level. 

period corresponding to the second selected period, that 18. The method of claim 17 comprising the additional 

corresponds to operation of the mobile station transitioning operation, subsequent to said operation of transitioning 
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operation of the mobile station into the virtual traffic- 
substate, when the mobile station is to access the commu- 
nication channel, of transitioning operation of the mobile 
station back to the control hold state, and, thereafter back to 
the active state. 

19. The method of claim 17 comprising the additional 
operation, subsequent to said operation of transitioning 



12 



operation of the mobile station into the virtual traffic 
substate, when the mobile station is to access the commu- 
nication channel, of transitioning operation of the mobile 
station back to the control hold state and, thereafter, back to 
the active state. 
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